(Received for publication January 4, 1939) The clinical differentiation of obstructive jaundice from that due to derangements of the liver is frequently impossible despite careful history taking and physical examination and the employment of many types of diagnostic procedures. Patients with grave hepatitis are often subjected to the added hazard of an anesthetic and laparotomy to rule out possible biliary tract obstruction, while conversely, exploration may be delayed perilously long in cases of obstruction in the hope that the jaundice will subside spontaneously.
In a previous preliminary report (1) the author has described a simple test by which disturbances in the hepatic parenchyma may be recognized by noting the capacity of the serum in these cases to flocculate a colloidal suspension of a cephalincholesterol complex. This test can be performed in any adequately equipped routine medical laboratory, since the reagents are few and relatively stable and no costly apparatus is required.
TECHNIQUE FOR FLOCCULATION TEST
A stock solution is prepared by dissolving 100 mgm. of sheep brain cephalin 1 and 300 mgm. of cholesterol in 1The cephalin employed in the flocculation tests was prepared and kindly furnished by Dr. Erwin Chargaff of the Department of Biological Chemistry, College of Physicians and Surgeons, Columbia University. The process for preparation was as follows:
Sheep brains were dehydrated by 3 extractions with acetone and the dry tissue powder was 3 times extracted with ether (free of peroxides). The ether extracts were concentrated in vacuo and the crude cephalin was precipitated by the addition of 4 volumes of absolute alcohol. The resulting precipitate was dissolved in the minimum amount of ether, the accompanying cerebroside impurities were precipitated by chilling and removed by centrifugation. The supernatant ether solution was again precipitated with 4 volumes of absolute alcohol, chilled, and the precipitate filtered, washed with alcohol and acetone, and desiccated. The cephalin preparation is a brown powdery material containing traces of other lipids. These, however, do not feature in the reaction. 8 cc. of ether (Squibb's anesthesia). This solution can be kept many months without deterioration in a well stoppered container. An emulsion of a cephalin-cholesterol complex may be prepared by adding (slowly and with stirring) 1 healthy medical student, no significant flocculation reactions have been observed. In a like manner the sera from twenty-five cases of obstructive jaundice have been tested and these also, irrespective of the cause of the obstruction, have failed to produce significant flocculation (Table I) . In several instances a ± or + reaction has been noted in the forty-eight-hour reading. This finding presumably indicates mild hepatitis associated with the obstructive process. Even in cases of long standing biliary obstruction with secondary fibrosis in the liver, the test usually remains negative.
In contrast to the findings in obstructive jaundice, the serum from thirty-three of thirty-eight cases of jaundice due to hepatitis, catarrhal jaundice, and cirrhosis have produced a prompt, strong, flocculation reaction (Table II) . The diagnosis has been established in these cases by histological examination of the liver tissue obtained at operation or autopsy, or by a clinical course so typical of " catarrhal jaundice " that there is little question as to the nature of the disorder.
A number of these cases have been tested repeatedly during the course of their disease and a close correlation always has been demonstrable between the clinical severity and the degree of flocculation. The following brief case report illustrates this point.
Case 4 (Table II) . Hospital Number 410158. Male; age 28 years; occupation-clerk.
Diagnosis: Acute hepatitis-unknown etiology. Patient was admitted to the Clinic, January 5, 1938, complaining of jaundice for 1 week. He had always been healthy, had had no indigestion, no exposure to industrial poisons, no previous medications, used alcohol infrequently. There was no history of preceding infection.
Present illness began ten days previously with malaise, anorexia, and nausea. Three days later patient noted light stools and dark urine. Increasing jaundice had been present for the past week. There was no pain over the liver. Slight itching of the skin was present.
Physical examination. Patient was intensely jaundiced, well nourished, and well developed. Sensorium was clear. Liver edge was 2 cm. below the costal margin, and not tender. Spleen was not palpable. There was no ascites.
Clinical course. Patient was maintained on a high carbohydrate regime, and jaundice gradually subsided during the ensuing month. There was no fever; no anemia, and no leukocytosis. Wassermann was negative; sedimentation rate 6 mm. in 1 hour. Stools were light but positive for urobilin by the mercuric chloride test.
Urine showed decreasing amounts of bile during the month of jaundice. Patient's health has been excellent since illness.
Chemical studies of the blood in correlation with the flocculation test are shown in Table III . It will be noted in this case that the flocculation test agrees well with the clinical course while at the same time the total protein and the albuminglobulin ratio show no significant alterations.
The cephalin-cholesterol flocculation test is also of value in those instances where the clinical data are confusing or actually misleading.
Case 20 (Table II) . Hospital Number 558088. Male; age 63 years; occupation-cabinet maker.
Complaint. Deepening jaundice for one month. General health was always excellent until six months previously when he first noticed a sensation of fullness across the epigastrium after meals. There was no actual pain. The patient was explored surgically for diagnosis. The liver was found enlarged and firm. The gallbladder was not abnormal. There was an induration in the region of the head of the pancreas (probably inflammatory in nature) which was not obstructing the common bile duct.
A section of the liver taken at operation revealed hepatitis and cirrhosis of the portal type. The lobules were irregular in size and shape. The 0.
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.0* 0b 0. Histologically, the liver lobulation was completely distorted. There was central and periportal fibrosis with marked polymorphonuclear leukocytic infiltration in the periportal connective tissue. The most prominent feature was the jaundice and necrosis of the more central liver cells. Many had hyaline droplets and occasionally others showed leukocytes within the boundaries of the disintegrating cells. There was proliferation of bile ducts in the portal areas, many of which were also infiltrated by polymorphonuclear leukocytes.
The flocculation test in hepatitis due to known toxic agents Patients with jaundice following administration of arsphenamine may be indistinguishable by flocculation reactions from the idiopathic types of hepatitis already described. On the other hand, of the four instances, in our records, of hepatitis with icterus failing to give a positive reaction, three are attributable to the recent use of this drug.
The following abstract deals with this type of case.
Case 38 (Table II) . Hospital Number 551044. Male; age 29 years; occupation-cashier. Patient's general health was excellent. Initial injection of arsphenamine had been two months previously for an asymptomatic positive Wassermann reaction. There had been no discomfort after the first injection but about four hours after the second treatment, one month later, he developed a chill, vomited, and became prostrated. He continued to run fever and developed puffy eyes, anorexia, and pain across the upper abdomen. Jaundice was noticed five days after the arsphenamine administration accompanied by itching, dark urine, and light stools.
Physical examination. Patient was deeply jaundiced.
There was distressing pruritis of the skin. Liver and spleen were not palpable. In contrast to the group of post-arsphenamine cases showing strong flocculation reactions and resembling idiopathic hepatitis, the negatively reacting group is characterized by prompt onset of disability and jaundice following arsphenamine injection, intense itching of the skin, little disturbance of the albumin: globulin ratio, and elevated serum phosphatase. Flood, Gutman, and Gutman (2) have already noted the elevation of serum phosphatase in about half of their cases of post-arsenical hepatitis and have pointed out that the high values encountered would accord better with an obstructive process. The absence of flocculation also supports an assumption that the mechanism of jaundice production in certain of the post-arsphenamine cases is different from that operating in idiopathic hepatitis. It is of practical importance that a negative flocculation test may lead to the erroneous diagnosis of obstructive jaundice in patients who have recently received arsphenamine.
Instances of liver damage due to other recognized toxic agents have been too few to warrant any comparison with the post-arsenical group. One case of fatal phosphorus poisoning (Case 557927) showed a ++++ reaction. On the other hand, a single unexplained case of hepatitis with jaundice, which followed soon after acute -alcoholism, and gave a negative flocculation test, has been encountered.
Case 29 (Table II) . Hospital Number 557966. Male; age 42 years; occupation-fireman.
Two days following heavy overindulgence in beer and whiskey, the patient noticed dark urine and light stools followed by jaundice. He vomited once. There was moderate itching of the skin, but no abnormal bleeding. General health always had been excellent. Patient has used alcohol regularly for years, with occasional episodes of excessive drinking. He had had no previous medications nor exposure to injurious chemicals. Diet 
Mechanism of the flocculation reaction
The mechanism of the flocculation test is still under investigation and will be reported elsewhere. The factors upon which the phenomenon depends are probably comparable to those involved in the flocculation tests for syphilis as described by Eagle (3). In brief, there is evidence supporting the assumption that a strongly flocculating serum contains a nitrogen bearing constituent in the globulin fraction, which, during the reaction, becomes attached to the surface of the cephalin-cholesterol particles. The film of adsorbed protein probably brings about changes in surface potential and increase of cohesive forces between the colloidal elements. The flocculation reaction depends upon the specific properties of certain cephalins. It is not obtained with cholesterol or cephalin alone or with emulsions composed of cholesterol and other 268
